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TOMTAT

Trong nghién ctiu nay, ching toi da st dung chai, tdi nhya thai st dung mot
lan & cacham lugng 0, 5, 10 va 15% phan khdi lugng (PKL) nhdm bién tinh bitum
dé tao ra vat liéu bitum polyme. Da khao sat anh hung cia ham lugng nhya thai
dén cac tinh chat ky thuat cGa bitum polyme nhu nhiét d chdy mém, do chép
chdy va do bam dinh véi c6t liéu. Két qua cho thdy ham lugng chai, tdi nhua thai
€6 anh hudng dén cac tinh chat héa Iy cta bitum. Cu thé ham lugng nhya thai
cang cao thi nhiét d chdy mém va do bam dinh véi cot liéu cang tang, trong khi
d6 nhiét do bat chay giam xudng.

Tir khoa: Nhua thdi, bién tinh bitum, tinh chdt ky thudt cia bitum.

ABSTRACT

In this study, we used waste plastic at concentrations of 0%, 5%, 10%, and
15% by weight to modify bitumen and create polymer bitumen materials. We
investigated the influence of waste plastic content on the technical properties of
bitumen polymers, such as softening temperature, flash point, and adhesion to
aggregates. The results show that waste plastic content has an influence on the
physicochemical properties of bitumen; specifically, the higher the waste plastic
content, the higher the softening temperature and adhesion to the aggregate,
while the ignition temperature decreases.
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1.MG PAU

Bitum polyme la vt liéu gém bitum théng thudng dugc
bién tinh bang cac phan ti polymer nhu cac loai nhya nhiét
déo, cao su hay cac phan tr nano [1-5]. J. Zhu va cong su [6]
da nghién cdu bién tinh bitum bang cac loai nhua nhiét
déo nhu polyetylen (PE), polypropylen (PP), etylen-vinyl
axetat (EVA).... K&t qua cho thay da cai thién dugc cac tinh
chat hoa ly cta bitum, dac biét la dé bam dinh véi cot liéu.
M. Ahmad [7], T. B. Moghaddam [8] va céng su da st dung
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nhua thai nhiét déo Polyethylen-Terephthalate (PET) tu cac
loai chai nuSc uéng tai ché dé bién tinh bitum & cac ham
lugng 3%, 6%, 9% va 12% phan khéi lugng (PKL), nham cai
thién cac tinh chat cia bé tdng bitum. K&t qua nghién cdu
cho thady & ham lugng 9% PKL cho két qua tét nhat.

D. Yellanki va céng su [9] s& dung 8% tui nilon nhya thai
(PP, PE, PS) cat nho trén hgp v6i 92% bitum & nhiét dé 170°C
dé rai mat dudng bétdng bitum. Mehmet Dogan [10] da s
dung nhua PE & cac ham lugng 5%, 10%, 20% phan tan vao
bitum dé nghién ctiu tinh 8n dinh théng qua chi s6 chay cla
t6 hgp & nhiét do 150°C va 180°C. K&t qua cho thdy ham
lugng PE cang tang thi chi s6 chdy cang giam, diéu dé cho
thdy khi c6 mat ctia PE da lam tang tinh 8n dinh cta t6 hgp
bitum polyme. Charudatta P. Thosar va cong su [11] da su
dung nhua thai & cac ty & 20%, 40% va 60% thay thé cat dua
vao bé tong bitum. Két qua cho thady khi st dung nhua thai
da cai thién dang ké cac tinh chat co hoc nhu d6 bén nén, d6
bén udn clia bétong bitum. G. Paul Pandi va céng su [12] da
st dung nhua thai ti chai, tti dung thuc phdm cét nho tron
vGi bitum & nhiét d6 165°C, sau d6 dem hon hop nay két hop
véi da dam dé rai dudng nhua giao théng, vai ty 18 1a 9 tan
bitum két hop vdi 1 tan nhua thai. Khalid M. Eweed [13] d& st
dung nhua EVA nhu mét chat tang dai va chéng mai mon &
cac ham lugng 5%, 7%, 9%, 11% va 13% PKL. K&t qua cho
thay & ham lugng 11% cho tinh chat co ly tét nhat (d6 dan
hoi, nhiét d& chay mém vong bi, d6 kim lan...). Gui-lian Zou
va Jiang-miao Yu [14] da s dung Styren-butadien-styren
(SBS), Styren-butadien Rubber Latex (SBR), nhua PE dé bién
tinh bitum bé téng. Két qua nghién ctru cho thay khi bitum
bé tong s dung cac chat bién tinh trén da lam tang tinh mai
mon & nhiét d6 cao, dong thai tang dé dan héi ciia hén hop
bitum bé tong.

Nguyén Ngoc Lam va céng su da ché tao mastic bitum
dung chén khe co gidn cho két cdu do dudng bétdng xi
mang [15]. K&t quad nghién ctu cho thdy & ham lugng
bitum loai 60/70 (71,4%), b6t cao su (10,7%), phu gia EVA
(3,6%), bot khoang cacbonat (14,3%) cho hiéu qua tot nhat.
Dédng Hiru Trung va cac cong su [16] st dung nhya thaiy té
dua vao bién tinh bitum, két qua cho thay da tao ra dugc
mot loai bitum polyme méi cé cac tinh chat héa ly vuot troi
so V@i bitum thong thudng.
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Trong bai bdo nay, ching t6i sit dung cac loai chai, tui
nhua st dung moét 1an dé bién tinh bitum & cac ham lugng
khac nhau va nghién ctu anh hudng ctia nhua thai dén cac
dac tinh ky thuat ctia bitum polyme ché tao dugc. Nghién
ctu khéng chi cé y nghia vé mat bao vé méi trudng do
tham hoa 6 nhiém rac thai nhya gay ra, ma con cai thién
dugc chat luong cua bitum polyme nham dinh huéng tng
dung lam vat liéu trong cac cong trinh giao théng.

2. THUC NGHIEM
2.1. Héa chat va thiét bi nghién ctu

e Bitum loai 60/70 dugc cap bdi cong ty Nhua dudng
Transmeco.

e Cac loai chai, tdi nhua thai s dung mét lan thu thap
trong khuén vién trudng THPT Nguyén Tréi - Thudng Tin va
cac khu vuc phu can.

¢ D4 vién xay dung.

e TU say MEMMERT (Bc).

e B&p dién gia nhiét (Trung Quéc).

e May khudy cc hoc VELP (Y).

e Thiét bi xac dinh nhiét do chdp chay cta bitum
KOEHLER (My).

e Thiét bi xac dinh nhiét d6 hoa mém cuda bitum (Trung
Qud).

2.2. Quy trinh ché tao bitum polyme

Céc loai chai tui dugc béc vd va ria sach, sau dé phoi
nang tu nhién trong 3 ngay réi cat nho véi kich thudc
khoadng 0,5 x 0,5cm. Céc vdy nhua sau d6 cho vao ta sy roi
sdy dén khéi lugng khéng déi trong khoang thdi gian 6h &
nhiét @6 90°C tao thanh phdm vdy hat nhua. Cac nghién
clfu vé bién tinh bitum tU cac loai nhua nhu PE, PP hay PET
déu dugc tron hgp & nhiét dé trong khoang 160 + 180°C
[1 -3, 11]. Do d6, & cong trinh nay cac vay hat nhua dugc
dem trén vai bitum & nhiét dé 180°C cho dén khi hén hop
déng nhat, thai gian trdn tly thudc vao ham lugng ctia vay
hat nhya dua vao. Quy trinh ché tao bitum polyme dugc
mo ta trong so d6 hinh 1.

Nhuya thai Boéc vo Phoi ning ty nhién
(chai, th1) rira sach trong 3 ngay
Thanh phim Say trong tii siy Cit nho, kich
vay hat nhya & 90°C, trong 6h thude 0,5 x 0,5 cm
Bitum
Bitum
polyme

Hinh 1. So d6 quy trinh ché tao bitum polyme
2.3. Cac phuong phap xac dinh dinh chat héa ly ctia bitum
Piém chdp chay c6c hé clia bitum dugc xac dinh theo
tiéu chuan TCVN 7498:2005 (ASTM D 92 - 02b). D& mau vao
c6c¢ thir cho dén ngan muc quy dinh khoang 70ml. Bau tién
cho tang nhanh nhiét d6 cta mau tha, khi gan dén tiém
can nhiét do chdp chay thi giam t6c d6 gia nhiét. Ngon Ira
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thir dugc dua ngang qua coc tai cac khoang thoi gian xac
dinh. Diém chép chay la nhiét d6 thap nhat cta nhién liéu,
tai dé khi dua ngon Ia th vao lam cho pha hai cia mau
bung chdy va chdy trong thai gian 5 gidy.

P06 bam dinh véi da clia bitum dugc xac dinh theo tiéu
chudn TCVN 7504-05. Rlra sach 4 dén 10 vién da cé kich
thudc tir 30mm dén 40mm, sau dé sdy & nhiét do tur 105°C
dén 110°C dén khéi lugng khéng déi. Budc chi vao tung
vién da, sau dé dun bitum dén nhiét do lam viéc 130°C, réi
nhidng tung vién da vao bitum trong vong 15 phat. Lay da
ra va treo lén gia, dé ngudi 15 phut & nhiét d6 phong sau
dé tha céac vién da do6 vao trong c6c nudc cat dang soi
trong khodng 10 phut (trong khi th{ tranh vién da va cham
vao céc lam anh hudng dén két qua) roi vét 1én va quan sat
muc do bam dinh cta bitum pha 1én c6t liéu theo 5 cap
khac nhau.

DPiém héa mém cla bitum dugc xac dinh theo tiéu
chudn TCVN 7497:2005. Gia nhiét mau cin than va khudy
déu dé tranh qua nhiét cuc bd cho dén khi chay 1dng. Dat 2
vong bi lén mét kinh da boi mé, sau d6 rét mau vao tung
vong bi dé ngudi 30 phat. Khi m3u da ngudi, dung dao
hodc thia da ho néng cat phan bitum thura, sao cho mat
mau phdng va bang véi mat trén clia vong chira mau. Tién
hanh bat thi€t bi diéu chinh nhiét d6 sao cho ting
5°C/phut. Ghi lai s6 doc trén nhiét ké cho tling vong bi tai
thai diém vién bi duoc boc kin bitum va cham tam day.

3. KET QUA VA THAO LUAN
3.1. Nghién ctiu bién tinh bitum tir nhua thai

Nhua thai bao gém cac loai chai, tdi nhua st dung mét
I4n clia cac sdn pham nhu Lavie, Aquafina, tra chanh khéng
dé, tra bi dao, tui dung thuc pham..., tdt cd chung déu
dugc lam tU nhua PE, PP va PET. Can cU vao tai liéu tham
khao, thanh phan clia cac loai nhua va két hgp véi nhiét d6
lam viéc cha bitum, ching t6i da chon nhiét d6 180°C dé
phan tan nhua thai vao bitum. Cac vdy hat nhuya thai lan
lugt dua vao bitum véi cdc ham lugng tu 0, 5, 10 va 15%
PKL, hén hop dugc gia nhiét dén 180°C va khudy tron trén
may khudy ca hoc VELP (Y) véi téc d6 500 vong/phut dé tao
ra bitum polyme. Don phéi liéu va cac thong sé ky thuat
trong qua trinh thuc hién dugc trinh bay trong bang 1.

Bang 1. Don phdi liéu va thai gian phan tan nhua thai vao bitum dé tao ra
bitum polyme

Ham luong Ham lugng Bitum polyme | Thei gian phan
nhua thai (%) bitum (%) (%) tan (phiit)
0 100 100 0
5 95 100 12
10 920 100 18
15 85 100 25

K&t qua trong bang 1 cho thdy, ham lugng nhua thai
cang tang thi thai gian phan tan cang dai. Cu thé khi gia
nhiét bitum dat nhiét dé 6n dinh 180°C, dua nhua thai vao
vGi ham lugng 5% va bat mday khudy véi téc do 500
vong/phut, sau 12 phat hén hgp phan tan dong nhat thi
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dung lai. Tuong tu & cac ham lugng 10, 15%, thoi gian phan
tan tuong Ung la 18 va 25 phut.
3.2, Nghién cttu anh huéng ciia ham lugng nhua thai
dén diém chép chay cha bitum polyme
Nghién ctu anh hudng clia ham lugng nhua thai dén
diém chdp chdy cta bitum polyme véi két qua dugc trinh
bay trén hinh 2.
400
350 s 238 320
300 280
250
200
150
100
50
0
0 5 10 15

Ham luong nhya thai (%)

Nhiét do bét chay (°C)

Hinh 2. Anh huéng ciia ham Iuong nhua thai dén diém chép chéy cia bitum
polyme

Két qua trén hinh 2 cho thay, ham lugng nhua thai cé
anh hudng dén diém chép chay ctia hédn hop bitum sau khi
bién tinh. Cu thé khi ting ham luong nhua thai ti 0 dén
15% thi diém chép chay cla bitum polyme gidam tu 342
xuéng 280°C, tuc la vat liéu bitum polyme dé bat chay hon
sau khi dua nhua thai vao. Xay ra diéu nay cé thé la do vt
liéu nhua thai cé cac thanh phan chu yéu gém PP, PE va
PET & nhiét dé cao chung bi cdt mach tao thanh cac
monome nén ching dé bét chay hon bitum, do dé khi dua
nhya vao da lam cho hé bitum polyme dé bat chay hon va
diéu nay cling déng nghia véi hén hgp bitum polyme cé
nhiét dé bat chay thap hon so véi bitum. Sy gidm nhiét dé
chdp chéy clia hén hgp bitum polyme sau khi t8ng hap
xuéng con 280°C, khéng anh hudng dén két cau xay dung
mat dudng giao thong, do vao mua he nhiét &6 mat dudng
ctng chi & muc dugi 70°C.

D6i chiéu véi TCYN 7493 cho vat liéu bitum trong
nganh xdy dung thi cac yéu cau vé chi tiéu ky thuat trong
mot khodng kha rong, cu thé vé nhiét @6 chép chay khéng
dugc thap han 232°C. Nhu vay san phdm bitum polyme ché
tao dugc c6 nhiét do chdp chay dat trén 280°C la trong gidi
han an toan theo tiéu chuin quy dinh.

3.3. Nghién cttu anh huéng ciia ham lugng nhua thai
dén d6 bam dinh véi da cta bitum polyme

Nghién ctru anh hudng ctia ham lugng nhua thai dén dé
bam dinh véi da cia bitum polyme véi két qua dugc trinh
bay trén hinh 3.

Két qua trén hinh 3 cho thdy, & mau khéng st dung
nhua thai, mdc d6 bam dinh vai da khong cao bang & cac
mau c6 chda nhua thai. Cu thé & mau bitum 0% nhua thai,
quan sat vién da cho thay lugng bitum khong bam dinh
toan bo lén vién da, c6 nhiing chd van 16 ra va quan sat
thay vién da (tuong Ung véi dé bam dinh cap 3 trong thang
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tiéu chudn). Con & cac mau ¢ st dung nhua thai bién tinh
thi toan bo vién da déu dugc bao boc bdi bitum polyme va
ham lugng nhua cang cao thi d6 bam dinh va d6 day gila
bitum polyme véi da cang tang lén (tuong Ung vai cap 5).
Nguyén nhan c6 thé do khi c6 mat nhua thai dua vao bitum
da lam tang ham lugng nhya trong bitum polyme nén khi
néng chay chinh lugng nhua dé da lam tang kha nang bam
dinh véi da. Bay cing chinh 1a uu diém vugt troi cda bitum
polyme khi bién tinh bang nhua thai.

Hinh 3. Anh huéng cia ham lugng nhua thai dén do bam dinh véi d4 cla
bitum polyme

Theo TCVN 7493 cho vat liéu bitum trong nganh xay
dung, yéu cau san pham bitum t&i thi€u phai dat & muic cap
3. Trong khi d6 bitum polyme ché tao dugc c6 dé bam dinh
vGi da déu & cap 5. Nhu vay, san pham bitum polyme tao
thanh dat yéu cau theo tiéu chuan quy dinh.
3.4. Nghién cttu anh huéng cia ham lugng nhua thai
dén nhiét dd héa mém cda bitum polyme

Bitum 13 vat liéu nhét, déo khong c6 diém chay xac
dinh, khi tang nhiét do thi hén hgp bitum tré nén mém
déo, gidm nhdét. Chinh vi ly do trén phai xac dinh diém hoa
mém dé biét dugc nhiét doé an toan trong qua trinh van
chuyén, cadnh bao kha nang chay cta vat liéu khi nhiét do
tang. Nghién ctiu anh hudng cla ham lugng nhua thai dén
nhiét & hdéa mém cla bitum polyme véi két qua dugc
trinh bay trén hinh 4.
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o

Hinh 4. Anh hung ca ham lugng nhua thai dén nhiét do hda mém clia
bitum polyme
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Két qua trén hinh 4 cho thay, ham lugng nhua thai cang
tang thi nhiét @6 héa mém cla bitum polyme cang tang.
VGi bitum chua bién tinh c6 nhiét d6 héa mém la 49,8°C.
Trong khi dua nhya thai vao véi ham lugng 5, 10, 15% thi
nhiét d6 héa mém cuta bitum polyme tang lén tuong tng la
55,2; 82,7 va 92,5°C. Nguyén nhan c6 thé do nhua thai khi
dugc tron véi bitum, ching sé lién két vSi nhau tao ra ciu
trdc mang ludi khong gian méi trong hén hop, tur d6 lam
tang nhiét d6 hoa mém. Theo TCVN 7493 cho vat liéu
bitum trong nganh xay dung thi chi tiéu vé nhiét dé héa
mém khoéng dugc thadp hon 46°C. Trong khi d6 san pham
bitum polyme ché tao dugc déu c6 nhiét dd héa mém trén
55,2°C nén dat yéu cau vé chat lugng quy dinh.

& Viét Nam, vao mua hé nhiét do trén mat dudng rai
nhua cé thé 1én dén 50 hay 60°C, lam cho mat dudng bi
chay mém, khi cac loai xe ¢ tai trong I6n chay qua lam cho
mat dudng xuat hién cac vét lan banh xe dan dén mat
dudng bi niit né, dong nudc va gay hu hdng. Mét gidi phap
hay 1a c6 thé st dung bitum polyme viia ché tao dugc &
trén dé khic phuc nhiing nhugc diém do.

4. KET LUAN

SU dung rac thai nhya & ham lugng trong khoang 10 +
15% (PKL) dua vao bién tinh bitum vira gidm thiéu dugc
nguodn gay 6 nhiém moi trudng, viia tao ra dugc moét loai
vat liéu bitum polyme méi, thoa man dugc cac tinh chat ky
thuat yéu cau cta TCVN 7493 cho vat liéu bitum trong
nganh xay dung. Bitum polyme mgi c6 tinh chat vugt troi
so v6i bitum théng thuong nhu kha nang bam dinh véi da
c6t liéu t6t hon, tuang Ung véi cap 5. Nhiét @6 héa mém
cla bitum polyme cao hon so vdi bitum thong thudng va
déu dat trén 55,2°C, tinh chat nay da lam giam thiéu dugc
kha nang chay mém cuia vat liéu & nhiét d6 cao. Do dé, néu
st dung vat liéu bitum polyme ché tao dugc lam vat liéu
trai thdm mat dudng giao thong sé lam tang kha nang két
dinh véi da c6t liéu t6t hon, dong thai tranh dugc hién
tugng vét ltn banh xe gay hu hong két cdu mat dusng giao
théng, tir dé lam tang chat lugng va thai gian st dung.

TAI LIEU THAM KHAO

[1]. llya Binti Joohari, Filippo Giustozzi, 2020. Chemical and High-
Temperature Rheological Properties of Recycled Plastics-Polymer Modified Hybrid
Bitumen. Journal of pre-proof, pp. 1-32.

[2]. Habib, N.Z., Kamaruddin, I., Napiah, M., Mohd Tan, 1., 2010. Rheological
properties of polyethylene and polypropylene modified bitumen. World Acad. Sci.
Eng. Technol. 72,293-297.

[3]. Ahmedzade P., Demirelli K., Giinay T., Biryan F., Alqudah 0., 2015.
Effects of Waste Polypropylene Additive on the Properties of Bituminous Binder.
Procedia Manuf. https://doi.org/10.1016/j.promfq.2015.07.029.

Website: https://jst-haui.vn

[4]. Xiaohu Lu, UIf Lsacsson, 1997. Influence of styrene-butadiene-styrene
polymer modification on bitumen viscosity. Fuel Vol, 76, No.14/15, pp. 1353-1359.

[5]. Nguyen Thi Bich Thuy, 2015. Research on improving the technical
parameters of bitumen by nanoparticle. Transport Journal Vol. Special.

[6]. Jiging Zhu, Bjorn Birgisson, Niki Kringos, 2014. Polymer modification of
bitumen: Advances and challenges. European Polymer journal 54, pp. 18-38.

[7]. Mushtaq Ahmad, Mohamad Bin Ayob, 2015. Improvement of Asphaltic
Concrete by Using Waste Polyethylen Terephthalate (PET). International Journal of

Innovative Research in Science, Engineering and Technology Vol. 4, Issue 8,
6744- 6753.

[8]. Taher Baghaee Moghaddam, Mohamed Rehan Karim, Mehrtash Soltani,
2013. Utilization of Waste Plastic Bottles in Asphalt Mixture. Journal of
Engineering Science and Technology, Vol.8, No.3, pp.264-271.

[9]. Deepti Yellanki, P. Gopi, 2016. A Study on Plastic-Bitumen Roads.
International Journal of Innovative Research in Science, Engineering and
Technology, pp.17269-17273.

[10]. Mehmet Dogan, 2006. Effect of Polymer additives on the Physical
Properties of Bitumen based Composites. Middle East Technical University.

[11]. Charudatta P. Thosar, M. Husain, 2017. Reuse of Plastic Waste as
Replacement of Sand in Concrete. International Journal of Innovative Research in
Science, Engineering and Technology, Volume 6, pp.789-794.

[12]. G. Paul Pandi, 2017. Utilization of Plastic Waste in Construction of Roads.
International Journal of Engineering Science and Computing, Volume 7 Issue
No.3, pp.5804-5806

[13]. Khalid M. Eweed, 2011. Polymeric Additives Effect on Mechanical
Properties for Bitumen based Composites. Eng. & Tech. Journal, Vol. 29, No.12.

[14]. Gui-lian Zou, Jiang-miao Yu, 2012. Effects of Interface Modifier on
Asphalt Concrete Mixture Performance and Analysis of its Mechanism.
International Journal of Pavement Research and Technology, Vol.5, No.6,
pp.419-427

[15]. Nguyen Ngoc Lam, Pham Huu Hanh, 2016. Research on manufacturing
bitumen mastic used to insert expansion joints for concrete pavement structures.
Journal of Science and Technology in Civil Engineering - HUCE,10(2), 95-103.

[16]. Dang Huu Trung, Nguyen Quang Tung, Nquyen The Huu, Trinh Thi Hai,
Nguyen Minh Viet, 2018. Effect of medical waste plastic on the technical
characteristies of bitumen. Journal of Science and Technology, Hanoi University of
Industry, vol. 49, 107-110.

AUTHORS INFORMATION

Dang Hoang Duong Bach’, Nguyen Dieu Thu', Hoang Dinh Xuan’,
Bui Lan Phuong’, Le Van Long?, Dang Huu Trung®

"Nguyen Trai High School - Thuong Tin, Hanoi, Vietnam
Ajetnam Institute For Building Materials
3Hanoi University of Industry, Vietnam

Vol. 59 - No. 3 (June 2023) e Journal of SCIENCE & TECHNOLOGY | 141



